The tracer diffusion coefficients of 86 Rb and 137 Cs ions in the molten (Li-Na)N03, (Li-K)N03, (Li-Rb)N03, and (Li-Cs)N03 systems have been measured by means of a paper strip method. Results from the paper strip method in some pure nitrates are compared with the results from capillary and optical interferometric methods. With increasing concentration of LiN03, the diffusion coefficients at 350°C are found to decrease in the (Li-Na)N03 system and to increase in the (Li-K)N03, (Li-Rb)N03, and (Li-Cs)N03 systems. For 86 Rb in (Li-K)N03 an increase is followed by a decrease. These findings are discussed by taking into consideration the free space in the solvent system and the ionic interaction between the diffusing and the surrounding ions.
Introduction
A relatively large number of papers dealing with diffusion coefficients in molten nitrate systems has been published in recent years [1 -19] . In order to explain the observed diffusion coefficient isotherms, an anion polarization model [20, 21] or an association model [3] has been adopted by several authors with the assumption that the radius, the polarizability, and the mass of an ion determine its rate of diffusion. However, considering the fact that Rb and TI in pure [19, 22] and mixed [6, 18] nitrates diffuse with almost the same rate in spite of the large differences in their masses (85 and 204) and polarizabilities, it may be supposed that the near equality of the radii of these two ions is more significant than the difference in their mass and polarizability. According to [19] the mobilities of Rb and TI would differ by only 3%.
High-dilution diffusion of K + , Rb + , Cs + , and Tl + in the molten (Li-K)N03 system has previously been studied with optical interferometry [23] , and the isotherms of the diffusion coefficients have been discussed from the viewpoint of the ionic radii, the free space in the solvent, and the interaction between the diffusing and the surrounding ions. Diffusion in the solvent systems (Li-Na)N03, (Li-Rb)N03, and (Li-Cs)N03 should also be investigated systematical- ly, but it would be difficult to apply the interferometric method to some of these systems at some compositions, because the changes of the refractive indices would be too small.
Therefore, in the present work the tracer diffusion coefficients of 86 Rb and 137 Cs ions in the molten (Li-Na)N03, (Li-K)NOg, (Li-Rb)N03, and (Li-Cs)N03 systems have been measured by means of a paper strip method. The results are discussed in a similar way as was done for DK , Dpj,, Dcs, and Dti in the molten (Li-K)N03 system [23] .
The paper strip method used in the present work originates from the paper electrophoresis method developed by Arnikar [24] and improved by Honig [25] for the measurement of ionic mobilities of molten salts. For the measurement of diffusion coefficients in molten salts the paper strip method is rather simpler than other methods [26 -31] . Several series of experiments can be performed at the same time with the same experimental conditions, making this method particularly useful for the investigation of the diffusion coefficient isotherms.
Experimental
The principle of a paper strip method and its application to the measurement of diffusion coefficients in molten salts have been already described in detail elsewhere [25, 32] .
A strip of glass fibre paper (120 x 5 x 0.2 mm), uniformly impregnated with the solvent salt (~3mg/mm) on a supporting Pyrex glass plate, is horizontally placed on an aluminum tray in a electric furnace flushed with dried nitrogen gas. The experiment is initiated by dropping a small crystal 0340-4811 I 80 / 0400-0423 $ 01.00/0. -Please order a reprint rathei than making your own copy. 
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In the present paper strip method, paper made of boro-silicate glass fibre and Pyrex glass were used as the strips and the supporting plates, respectively. In some series, the radioactivity in the paper and in the Pyrex glass plate, which were washed out after the measurement, was determined and found to be nearly the same as the background. Therefore, the results obtained are not significantly influenced by exchange of the tracer ions.
The logarithm of DQs in pure LiN03, NaN03, and KNO;j is plotted against the reciprocal of the absolute temperature in Figs. 1, 2, and 3, respectively. The data previously measured with a paper strip method [25, 32] , with a "diffusion out of a capillary" method [33] , and with optical interferometry [23, 34] are also shown in the figures. [23] are also shown in the figures for comparison. As can be seen from the figures, DRb and DQs slightly decrease in the (Li-Na)N03 system and almost monotonously increase in the (Li-K)N03 , (Li-Rb)N03 , and (Li-Cs)N03 systems with increasing LiN03 concentration except for Rb in the (Li-K)N03 system, where Z}Rb shows a pronounced positive deviation from a linear dependence on the concentration. There is some difference between the present results and those from optical interferometry, especially for DQs in the region rich in KN03 . However, the tendency of the concentration dependence is considered to be nearly the same in both cases. Using the same assumption as adopted for the interpretation of Dk , Z)Rb, and DT1 in the system (Li-K)N03 [23] , these diffusion coefficient isotherms are then explained by taking into account In the (Li-Na)N03 system, the size of the free space must be rather small for the movement of 
Here, n is the "shape" parameter, and the values of n tabulated in Table 1 are calculated from (1) with the present D-results, the ionic radii from Ref.
[ 40] , and interpolated values of the viscosity at 350 °C according to Ref. [41] . As is seen from Table 1 , the values of n become larger with increasing size and concentration of the heavier component of the solvent system. However, the variation is rather small. Also UQs is always slightly smaller than "Rh • A smaller value of the "shape"factor n for a given ion in solvent A than in solvent B means that the diffusion coefficient is relatively higher in solvent A than in B for same viscosity value. Now the viscosity is mainly dependent on the free space volume and on thermal motion, but independent naturally of the size of the tracer ion. Thus we may conclude that a smaller value of n means a smaller influence on the diffusion of free space of the solvent and a greater influence of the ionic radius and of the interaction of the diffusing ion with its surroundings. The decrease of n with increasing concentration of LiN03, leading to a decrease in solvent free space, can thus be explained, and also the decrease on going from Rb + to the larger Cs + ion.
Although it is difficult to give an explicit interpretation of the diffusion in the molten nitrate systems from the Stokes-Einstein equation with the present results, it is considered that the Stokes-Einstein equation has a reasonable degree of validity for relating the diffusion coefficient with the viscosity, leading us to the conclusion that diffusion can be explained by simple assumptions taking into account the size difference between the diffusing ion and the free space formed by the solvent system and the interaction between the diffusing and the surrounding ions.
